The main aim of this paper is to apply the Hermite trigonometric scaling function on [0, 2π] which is constructed for Hermite interpolation for the linear Fredholm integro-differential equation of second order. This equation is usually difficult to solve analytically. Our approach consists of reducing the problem to a set of algebraic linear equations by expanding the approximate solution. Some numerical example is included to demonstrate the validity and applicability of the presented technique, the method produces very accurate results, and a comparison is made with exiting results. An estimation of error bound for this method is presented.
Introduction
In this paper we solve the Fredholm Linear Integro-Differential Equations as ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( , l K x t are given functions that have suitable derivatives, and 0 u and 1 u are given real constans. In most situations, it is difficult to obtain exact solution of the above integration. Hence various approximation method have been proposed and studied. The purpose of the present paper is to develop a trigonometric Hermite wavelet approximation for the computing of the problem [1] .
Interpolatory Hermite Trigonometric Wavelets
In this section, we will give a brief introduction of Quak's work on the construction of Hermite interpolatory trigonometric wavelets and their basic properties. More details can be found in (see [17] ). 2  2π  1  cos  2sin  2  2  1  2π  2   1  cos  cos  2  2  2π  sin  2sin  2  0 2 π 
and their derivations are given by 
From above we can take wavelet functions ( ) ( ) 
As a first step of studying the spaces j V , the following result identifies the trigonometric polynomials which from alternative bases of these spaces. Now a Hermite-type project operator can be introduced by means of the scaling functions. For all 0 j ∈  the Hermite projection operators j L mapping any real-valued differentiable 2π -periodic function f into the space j V is defined as
where
, C, and Φ are vectors with dimension 2 2 1 j + × . The following properties of the operators j L are therefore obvious:
f x L ∈ , and its trigonometric wavelet approximation is J L f , then we have 
Using 7 and ( ) 
Procedure Solution Using the Trigonometric Scaling Function
In this section, we first give the computational schemes for Equation (1) with the Newton-Cotes formulas. For either one of these rules, we can make a more accurate approximation by breaking up the interval [ ] 0,1 into some number N of subintervals. This is called a composite rule, extended rule, or iterated rule. For example, the composite trapezoidal rule for the discretization form of (1) 
where the subintervals have the form ( ) 
Thus we have
By using Lemma 2 and after summarizing Equation (13) 
Numerical Example
To support our theoretical discussion, we applied the method presented in this paper to several examples. The main objective here is to solve these two examples using the trigonometric scaling function and compare our results with exact solution.
Example 4 Consider the second-order the Fredholm Linear Integro-Differential Equation
( ) x . This problem is solved by the same methods applied in example (4) . Results are shown in Figure 2 . From this figure, it is clear that the proposed method can be considered as an efficient method to solve the linear integral equations. For the purpose of comparison in Table 3 we give the errors J E of matrix A for different values of J. From Table 4 we see the errors decrease rapidly as J increase. In Table 4 we compare the new method with J = 1, J = 2 and J = 3 together with the exact solution. Table 3 . The maximum error matrix A from Example 5. 
Conclusion
Our results indicate that the method with the trigonometric scaling bases can be regarded as a structurally simple algorithm that is conventionally applicable to the numerical solution of IDEs. In addition, although we have restricted our attention to linear Fredholm IDEs, we expect the method to be easily extended to more general IDEs. the presented method which is based on the trigonometric scaling function is proposed to find the approximate solution. A comparison of the exact solution reveals that the presented method is very effective and convenient. Nevertheless, as Figure 1 and Figure 2 illustrate, the error of the trigonometric scaling bases shows that the accuracy improves with increasing J, hence for better results, using number J is recommended. Also form the obtained approximate solution, we can conclude that the proposed method gives the solution in an excellent agreement with the exact solution. All computations are done using MATLAB programming.
